Little is known about the metabolism in the animal body of monoalkylbenzenes other than toluene and ethylbenzene (cf. Williams, 1947). The information available suggests that the n-alkyl side chains undergo w-oxidation followed by $-oxidation of the terminology (Rules of Carbohydrate Nomenclature, J. chem. Soc., 1952, p. 5108), glucosiduronic acids) and the alcohols as non-reducing glucuronides. These possibilities are shown below (where G = CAH9,0) for the case of n-propylbenzene. resulting phenyl fatty acid, with the production of benzoic acid or phenylacetic acid, according to whether the alkyl chain carries an odd or even number of carbon atoms, respectively (cf. npropyl-, n-butyl-, n-pentyl-, and n-hexyl-benzenes, Thierfelder & Klenk, 1924 (Maynert & Dawson, 1952; Maynert, 1952a-c) that considerable amounts of the longer side chain in 5-ethyl-5-(1'-methylbutyl), 5-butyl-5-ethyl-, and 5-ethyl-5-hexyl-barbituric acids are oxidized in dogs in the penultimate or (co-1) position. 5-Butyl-5-ethylbarbituric acid, for example, is partly oxidized to 5-(3'-hydroxybutyl)-5-ethylbarbituric acid.
possibilities are shown below (where G = CAH9, 0) for the case of n-propylbenzene. resulting phenyl fatty acid, with the production of benzoic acid or phenylacetic acid, according to whether the alkyl chain carries an odd or even number of carbon atoms, respectively (cf. npropyl-, n-butyl-, n-pentyl-, and n-hexyl-benzenes, Thierfelder & Klenk, 1924) . However, there is evidence in the literature which suggests that woxidation may not be the only and perhaps not the main route of biological oxidation of some of these compounds. Both Neubauer (1901) and Thierfelder & Daiber (1923) showed that ethylbenzene yielded appreciable amounts of phenylmethylcarbinol in rabbits, as well as benzoic acid and small amounts of mandelic acid. Thus, it appeared that ethylbenzene underwent (c -1), or penultimate, oxidation rather than w-oxidation, which should yield phenylacetic acid. However, ethylbenzene could be regarded as a special case, since it contains an active methylene group in the (o -1)-position.
However, recent studies on the oxidation of alkyl side chains in barbiturates have confirmed that oxidation may also occur in positions other than the w, for it has been shown (Maynert & Dawson, 1952; Maynert, 1952a-c) that considerable amounts of the longer side chain in 5-ethyl-5-(1'-methylbutyl), 5-butyl-5-ethyl-, and 5-ethyl-5-hexyl-barbituric acids are oxidized in dogs in the penultimate or (co-1) position. 5-Butyl-5-ethylbarbituric acid, for example, is partly oxidized to 5-(3'-hydroxybutyl)-5-ethylbarbituric acid.
The alkyl chain in the alkylbenzenes could therefore be oxidized in the co-position to produce fatty acids, and in some other position to produce alcohols. Such fatty acids could then be excreted as reducing glucuronides (in the latest systematic Thus the examination of the glucuronic acid output after feeding with these hydrocarbons could be used to detect the existence of forms of oxidation other than that of the co carbon atom. This paper deals in part with the excretion of glucuronic acid by rabbits receiving doses of methyl-, ethyl-, propyl-, isopropyl-, butyl-, sec.-butyl-, tert.-butyl-, sec.-pentyl-, and tert.-pentyl-benzenes. It will be shown that all these compounds, except toluene and cumene (isopropylbenzene), cause the excretion of considerable amounts of non-reducing glucuronides. With cumene, large amounts of reducing glucuronides were excreted, whereas with toluene no glucuronic acid at all was excreted. The details of the metabolism of individual alkylbenzenes will be described in later papers.
The metabolic fate of toluene would seem to be largely known. In the dog, 80-90 % is excreted as hippuric acid (Knoop & Gehrke, 1925) . In the rabbit up to 70 % of an injected dose is oxidized to benzoic acid (Epstein & Braunstein, 1931 Analytical methods. Glucuronic acid was determined using a modification of the naphthoresorcinol method (cf. Hanson, Mills & Williams, 1944) given by Paul (1951) , who used 15N-H2SO4 instead of HCI, and ethyl acetate instead of the pentanol of the original method. Ethereal sulphates were determined essentially according to Sperber (1948) . The results are given in Table 1 Hickinbottom (1948) , was tried out on methylphenylcarbinol, acetophenone, benzylmethylcarbinol, benzyl methyl ketone, phenethylmethylcarbinol and phenethyl methyl ketone. It worked well with the first four, but was not satisfactory with the two last compounds: the odour of iodoform was discernible, but no crystals were obtained.
It was also observed that some alkylbenzenes yielded urines containing glucuronides very labile to dilute acid. Such urines also gave a naphthoresorcinol reaction for glucuronic acid very rapidly. This was first observed with urine obtained after feeding isopropylbenzene (cumene) and from which the labile glucuronide was isolated and shown to be dimethylphenylcarbinyl glucuronide (Robinson, Smith & Williams, unpublished data Hours after dosing Fig. 1 . The elimination of unchanged toluene in the expired air ofa rabbit which had received 1*45 ml. oftoluene orally.
The animal experiments were carried out in the tank described by Parke & Williams (1950; cf. Azouz, Parke & Williams, 1952) . The absorption train consisted, in order, of a bottle containing anhydrous CaCl2, two bottles containing Mg(C104)2 (Anhydrone), and two bottles containing glass beads and 12 ml. absolute ethanol at -.70, to absorb toluene. The first ethanol bottle was renewed periodically throughout an experiment. The toluene concentration in the ethanol was determined spectrophotometrically by measuring the whole absorption curve oftoluene from 260 to 300 mp. The recovery of toluene from the tank was checked by exposing known amounts of toluene (b.p. 1100) in it. Thus, when 266 mg. were exposed, 257*6 mg. were recovered inthe first bottle and 10-2 mg. in the second (total: 267 8 mg. 100 6%) after drawing a current of air through the tank for 7.75 hr. In two experiments with rabbits which hadreceived 1-5 and 1-45 ml. oftoluene (350 mg./kg. body wt.) orally, the recoveries were 17.4 % of the dose in 14'5 hr. and 18.8 % in 12 hr., respectively. The first experiment was continued for 35 hr., but less than 1% of the dose was eliminated in the expired air during the period 14-5-35 hr. after dosing. In this experiment, also, a bottle containing 150 ml. of Brady's reagent (2:4-dinitrophenylhydrazine in dil. HCI) was placed between the absorption train and the tank, but no hydrazone was formed, showing that no benzaldehyde was expired. The rate of elimination of toluene in expired air is shown graphically in Fig. 1 .
Toluene did not alter the glucuronic acid or the ethereal sulphate output of rabbits (see Table 1 ), nor was any benzaldehyde detected in the urine. Table 1 shows that all the alkylbenzenes studied, except toluene, give rise to the excretion of appreciable amounts of extra glucuronic acid. The qualitative tests carried out on the urines suggest the type of compound which is excreted. In Table 1 Toluene, the only compound in the first group, is mainly oxidized to benzoic acid. There is, however, + + no excretion of benzoylglucuronide (1 -benzoylglucosiduronic acid), a reducing ester glucuronide, despite the fact that when benzoic acid itself is fed to rabbits it is partly excreted as this glucuronide + + I (Smith & Williams, 1950; Bray et al. 1951 ).
RESULTS AND DISCUSSION
The second group consists of the n-alkylbenzenes. Here the glucuronic acid conjugation is about 30-40 % of the dose and the urines are non-reducing 1--4.0 This suggests that these compounds, like ethylbenzene, are partly converted into hydroxyalkyl-2 *0 benzenes, which are excreted as non-reducing .0 U rs: = (see Table 1 Finally, in the fourth group, the two tertiary compounds give relatively high glucuronic acid conjugations. In tert.-butylbenzene, the only expected reaction is the oxidation of one or more of the methyl groups. The urine obtained after feeding with this compound was only feebly reducing, suggesting that the ester glucuronide, PhC: (CHR)2. -CO2G, is produced only in small amounts. The high glucuronic acid conjugation, however, could be accounted for by the formation of conjugated ,Bdimethyl-p-phenylethanol (Ph. C(CH)2 . CH20H).
With tert.-pentylbenzene, the reducing urine suggests the excretion of an ester glucuronide either of Ph. C(CH3)(C2H5) . CO,H or of Ph. C(CH,)2 . CH2. -CO2H. SUMMARY 1. The glucuronic acid conjugation of nine alkylbenzenes has been studied in rabbits.
2. These alkylbenzenes can be divided into four groups according to the amount and nature of the conjugated glucuronic acid excreted after their administration.
3. These groups are (a) toluene, (b) ethyl-, npropyl-, and n-butyl-benzene, (c) isopropyl-, 8ec.-butyl-, and 8ec.-pentyl-benzene, and (d) tert.-butyland tert.-pentyl-benzene.
4. About 18% of an oral dose of 350 mg./kg. body weight of toluene is eliminated unchanged in the expired air.
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